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ABSTRACT : 

A method for detecting the fungus stachyhotrya r ha-rtarnm includes 
isolating DNA from a sample suspected of containing the fungus 
Starhybotrys chartarum . The method further includes subjecting the 
DNA to polymerase chain rpartion amplification Utilizing at least 
one of several primers, the several primers each including one of 
the base sequences 5 ' GTTGCTTCGGCGGGAAC3 ' , 5 ' TTTGCGTTTGCCACTCAGAG3 ' , 
5 ' ACCTATCGTTGCTTCGGCG3 ' , and 5 ' GCGTTTGCCACTCAGAGAATACT3 ' . The 
method additionally includes detecting the fungus St-arhyhnh-ryR 
chart a -rum by visualizing the product of the polymerapip chain 
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BASIC -ABSTRACT: 

NOVELTY - Detecting and quantifying the presence of fungus 
Stacihyhntryg rhartarum , comprises isolating DNA from a sample 
suspected of containing the fungus S. chartarum, subjecting the DNA 
to polymf^rasp rha-in r^antion IPCR ) amplification utilizing at least 
one primer base sequence, and detecting the fungus S. chartarum by 
visualizing the product of the ECE. 

DETAILED DESCRIPTION - Detecting and quantifying the presence of 
fungus Stachybotrys nhartariim, comprises isolating DNA from a 
sample suspected of containing the fungus S. chartarum, subjecting 
the DNA to pnlymg^rasR nhain rg^antion (PCR) amplification utilizing 
at least one primer base sequence which comprises at least one of 
the sequences (SI) 5 ' -GTTGCTTCGGCGGGAAC-3 ' , and (S2) 

5' -TTTGCGTTTGCCACTCAGAG-3' , or {S3) 5 ' -ACCTATCGTTGCTTCGGCG-3 ' , and 
(S4) 5' -GCGTTTGCCACTCAGAGAATACT-3' . Also, a probe that is specific 
for the fungal species S. chartarum, collecting the sample from, the 
environment, extracting the sample's DNA, obtaining DNA standards 
from a culture of S. chartarum, determining the concentration of S. 
chartarum spores in the DNA standards, amplifying by PCR each of 
the DNA standards and the collected sample's DNA using the obtained 
primer set and probe, and comparing amplification plots obtained by 
PCR of each of the DNA standards and the collected sample's DNA to 
obtain an indication of the presence of the fungus S. chartarum in 
the collected sample and a concentration of the fungus S. chartarum 
in the collected sample, or detecting the fungus S. chartarum by 
visualizing the product of the E£R. 

INDEPENDENT CLAIMS are included for; 

(1) A primer set (I) for detecting S. chartarum using PCR , 
comprises a first primer comprising SI and a second primer 
comprising S2, or a first primer comprising S3 and a second primer 
comprising S4; and 

(2) A primer and probe set for detecting S. chartarum using PCR , 
comprises (I) and probe comprising a base sequence 

6-FAM-5' -CTGCGCCCGGATCCAGGC-3' -T- AMRA. 

USE - The method is useful for detecting and quantifying the fungus 
Stachybotrys chartarum in a sample (claimed) . 

ADVANTAGE - The method detects and absolutely quantifies S. 
chartarum without the necessity of further employing estimated 
quantization techniques and thus avoids inaccuracies of estimated 
quantization, where PCR inhibitors may co-extract with the DNA. 

CHOSEN-DRAWING: Dwg.O/8 

TITLE-TERMS: DETECT QUANTIFICATION FUNGUS .STACHYBOTRYS COMPRISE 
ISOLATE DNA SAMPLE SUBJECT DNA POLYMERASE CHAIN REACT AMPLIFY PRIME 
DETECT FUNGUS AMPLIFY PRODUCT 

DERWENT-CLASS: B04 C07 D13 D16 J04 

CPI-CODES: B04-E03; B04-E05; B04-F09; B11-C08E3; B11-C08E5; 
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8 BIOTECHDS COPYRIGHT 2003 THOMSON DERWENT AND ISI 

2003-09056 BIOTECHDS 

Detecting and quantifying fungus Stachybotrys 
chartaruin comprises isolating DNA from sample^ 
subjecting DNA to polymerase chain 
reaction amplification using primer, and detecting 
fungus by visualizing amplified product; 

DNA primer and DNA probe for microorganism detection and 
quantification 
CRUZ-PEREZ P; BUTTNER M P 
UNIV NEVADA LAS VEGAS 
WO 2002079513 10 Oct 2002 
WO 2002-US6335 28 Feb 2002 

US 2001-280712 29 Mar 2001; US 2001-280712 29 Mar 2001 
Patent 

English 

WPI: 2003-148258 [14] 
BIOTECHDS 
DERWENT ABSTRACT: 

NOVELTY - Detecting and quantifying the presence of fungus 
Stachybotrys chartarraicif comprises isolating DNA from a 

sample suspected of containing the fungus S. chartarum, subjecting the 
DNA to polymerase chain reaction ( 

PGR) amplification utilizing at least one primer base sequence, 

and detecting the fungus S. chartarum by visualizing the product of the 

PGR. 

DETAILED DESCRIPTION - Detecting and quantifying the presence of 
fungus Stachybotrys chartaruin, comprises isolating 
DNA from a sample suspected of containing the fungus S. chartarum, 
subjecting the DNA to polymerase chain 
reaction (PGR) amplification utilizing at least one 

primer base sequence which comprises at least one of the sequences (SI) 
5»-GTTGCTTCGGCGGGAAC-3\ and (S2) 5 » -TTTGCGTTTGCCACTCAGAG-3 or (S3) 
5 * -ACCTATCGTTGCTTCGGCG-3 * , and ( S4 ) 5 • -GCGTTTGCCACTCAGAGAATACT-S ' • Also 



2003-09056 



probe that is specific for the fungal species S. chartarum, collecting 
the sample from the environment, extracting the sample's DNA, obtaining 
DNA standards from a culture of S. chartarum, determining the 
concentration of S. chartarum spores in the DNA standards, 
amplifying by PGR each of the DNA standards and the collected 
sample's DNA using the obtained primer set and probe, and comparing 
amplification plots obtained by PGR of each of the DNA 

standards and the collected sample's DNA to obtain an indication of the 
presence of the fungus S. chartarum in the collected sample and a 
concentration of the fungus S. chartarum in the collected sample, or 
detecting the fungus S. chartarum by visualizing the product of the 
PGR. INDEPENDENT CLAIMS are included for; (1) A primer set (I) 
for detecting S. chartarum using PGR, comprises a first primer 
comprising SI and a second primer comprising S2, or a first primer 
comprising S3 and a second primer comprising S4; and (2) A primer and 
probe set for detecting S. chartarum using PGR, comprises (I) 
and probe comprising a base sequence 6-FAM-5 ' -CTGCGCCCGGATCCAGGC-3 ' - 
TAMRA. 

BIOTECHNOLOGY - Preferred Method: Subjecting the DNA to PGR 
further uses a probe comprising a base sequence 6-FAM-5*- 
CTGCGCCCGGATCCAGGC-3' -TAMRA. The sample is obtained from the 
environment . 

Preferred Primer: The first primer comprises a forward primer, and the 



second primer comprises a reverse primer. 

USE - The method is useful for detecting and quantifying the fungus 
Stachybotrys chartarum in a sample (claimed) . 

ADVANTAGE - The method detects and absolutely quantifies S. 
chartarum without the necessity of further employing estimated 
quantization techniques and thus avoids inaccuracies of estimated 
quantization, where PGR inhibitors may co-extract with the DNA. 

EXAMPLE - Detecting the fungus Stachybotrys 
chartarum in a sample was performed as follows. Pure cultures of 
S. chartarum were sampled by gently swabbing the surface of the fungal 
colony with a cotton swab and resuspending in 3 ml poly (butylene 
terephthalate) (PBT) . After vortexing on maximum speed for 1 minute, the 
swab was removed. Aliquots of 500 microl were placed in 2 ml 
microcentrifuge tubes for subsequent DNA extraction. Samples and 
aliquots 

were stored at -70 degreesC. Extraction was performed using the boiling 
method. The boiling protocol consisted of treating 10-500 microl of the 
suspension v;ith sodium dodecylsulf ate 0,5% (v/v) final concentration and 
proteinase K (20 microg/ml final concentration) , followed by incubation 
at 50 degreesC for 10 minutes and boiling for 15 minutes. The samples 
were chilled on ice for 2 minutes, and bovine serum albumin was added to 
a final concentration of 0.05% (w/v) . The samples were incubated for 5 
minutes at 37 degreesC in a rotary shaker at a speed of 225 rpm. The DNA 
was maintained at 4 degreesC for immediate purification by pellet paint 
purification. The purified DNA was subjected to polymerase 
chain reaction (PGR) amplification using the 

designed primers and probe for S. chartarum. The Primer Express software 
was used to generate primers and probes for the internal transcribed 
spacer (ITSl) of the 185 rRNA sequence of S. chartarum (GenBank 
accession 

no.AF081468) . Primer set had the sequences 5 » -GTTGCTTCGGCGGGAAC-3 ' and 

5*-TTTGCGTTTGCCACTCAGAG-3' for the forward (STAFl) and reverse (STARl) 
primers, respectively. The fluorescent probe used for both primer sets 
had the sequence 6-FAM-5 * -CTGCGCCCGGATCCAGGC-3 » -TAMRA. An ethidium 
bromide dot quantization method was utilized for the determination of 

the 

presence of DNA on samples prepared for specificity testing. Four microl 
of control or sample DNA was combined with an equal volume of ethidium 
bromide and mixed by vortexing. Negative controls were prepared by 
substituting TE buffer for DNA. Mixed samples were applied in the form 

of 

a dot onto a piece of plastic wrap stretched over the surface of an UV 
transilluminator . quantization using 7700 sodium dodecyl sulfate (SDS) 
was accomplished by the use of standards of known concentration, 
processed in the same manner as the unknown samples. Standards (100-105 
template/reaction) were amplified in duplicate with replicate unknown 
samples. The primer set produced 107-bp amplicon. The primer set 
designed 

for S. chartarum amplified control DNA from S. chartarum ATCC strain 
9182. S. chartarum primers amplified two ATCC and 17 S. chartarum 
laboratory isolates. They did not amplify fungal DNA extracted from 21 
other fungal species (comprising 16 fungal genera), including three 
non-chartarum Stachybotrys species and two Memnoniella species. 
All fungal extracts tested for the presence of DNA with the dot 
quantization method produced positive results. Thus the results 
indicated 

that the detection and absolute quantization of S. chartarum was 

obtained 

using quantitative PGR. (40 pages) 
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Species-specific detection of three human-pathogenic 
microsporidial species from the genus Encephalitozoon via 

fluorogenic 5 * nuclease PGR assays 

Hester J D; Varma M; Bobst A M; Ware M W; Lindquist H D A 
(Reprint) ; Schaefer F W 

US EPA, Natl Exposure Res Lab, Cincinnati, OH 45268 USA 
(Reprint); Univ Cincinnati, Dept Chem, Cincinnati, OH 
45221 USA 
USA 

MOLECULAR AND CELLULAR PROBES, (DEC 2002) Vol. 16, No. 6, 
pp. 435-444. 

Publisher: ACADEMIC PRESS LTD ELSEVIER SCIENCE LTD, 24-28 
OVAL RD, LONDON NWl 7DX, ENGLAND. 
ISSN: 0890-8508. 
Article; Journal 
English 
41 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
This study describes fluorogenic 5' nuclease PGR assays 
suitable for rapid, sensitive, high-throughput detection of the 
human-pathogenic microsporidial species Encephalitozoon hellem, E. 
cuniculi and E. intestinalis . The assays utilize species-specific primer 
sets and a genus-specific dual fluorescent-labeled probe that anneals to 

region within the Encephalitozoon 16S rRNA gene. The assay design 
theoretically permits the probe to be used either with one set of primers 
for species-level determination or with a combination of all three primer 
sets for a genus-level screening of samples. The linear range of all 

species-specific calibration curves that were developed using serial 
ten-fold dilutions of genomic DNA isolated from hemacytometer counted 
spores was determined to be between 10(4) and 10 (-1) 
spores per PGR sample. The coefficients of variation 
were less than or equal to5.2% over the entire 5-log span of each 
calibration curve. When DNA isolated from flow cytometric enumerated 
spores from each of the three Encephalitozoon species was used to 
evaluate the quantitative capability of the species * respective 
calibration curves, the results from 34 out of 36 (94%) samples were 
within 2 standard deviations. The species-specificity of each assay was 
confirmed using DNA isolated from 10(4) spores from each of the 
other two Encephalitozoon species as well as DNA extracted from numerous 
other protozoa, algae and bacteria. (C) 2002 Elsevier Science Ltd. All 
rights reserved. 
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2002:383054 CAPLUS 
138:33766 

Evaluation of rapid DNA extraction methods for the 
quantitative detection of fungi using 
real-time PCR analysis 

Haugland, Richard A. ; Brinkman, Nichole; Vesper, 
Stephen J. 

National Exposure Research Laboratory, U.S. 
Environmental Protection Agency, Cincinnati, OH, 
45268, USA 



SOURCE: Journal of Microbiological Methods (2002), 50(3), 

319-323 

CODEN: JMIMDQ; ISSN: 0167-7012 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Three comparatively rapid methods for the extn. of DNA from fungal 
conidia 

and yeast cells in environmental (air, water and dust) samples were 
evaluated for use in real-time PCR (TaqMan.RTM. ) analyses. A 
simple bead milling method was developed to provide sensitive, accurate 
and precise quantification of target organisms in air and water (tap and 
surface) samples. However, quant, anal, of dust samples 
required further purifn. of the extd. DNA by a streamlined silica 
adsorption procedure, 
REFERENCE COUNT: 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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MEDLINE DUPLICATE 2 

2001258684 MEDLINE 
21141010 PubMed ID: 11246797 
Quantification of Stachybotrys chartarum 
conidia in indoor dust using real time, fluorescent 
probe-based detection of PGR products. 
Roe J D; Haugland R A; Vesper S J; Wymer L J 
US Army Center for Health Promotion and Preventative 
Medicine, Aberdeen Proving Ground, Maryland, USA. 
JOURNAL OF EXPOSURE TU^ALYSIS AND ENVIRONMENTAL 
EPIDEMIOLOGY, (2001 Jan-Feb) 11 (1) 12-20. 
Journal code: 9111438. ISSN: 1053-4245. 
United States 
(EVALUATION STUDIES) 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 

200105 

Entered STN: 20010521 
Last Updated on STN: 20010521 
Entered Medline: 20010517 
AB Analyses of fungal spores or conidia in indoor dust samples can 

be useful for determining the contamination status of building interiors 
and in signaling instances where potentially harmful exposures of 
building 

occupants to these organisms may exist. A recently developed method for 
the quantification of Stachybotrys chartarum conidia, 
using real-time, fluorescence probe — based detection of PCR 
products (TaqMan system) was employed to analyze indoor dust samples for 
this toxigenic fungal species. Dust samples of up to 10 mg were found to 
be amenable to DNA extraction and analysis. Quantitative 
estimates of S. chartarum conidia in composite dust samples, containing c 
four-log range of these cells, were within 25 — 104% of the expected 
quantities in 95% of analyses performed by the method. Calibrator 
samples 

containing known numbers of S. chartarum conidia were used as standards 
for quantification. Conidia of an arbitrarily selected strain of 
Geotrichum candidum were added in equal numbers to both dust and 
calibrator samples before DNA extraction. Partial corrections for 
reductions in overall DNA yields from the dust samples compared to the 



the 



calibrator samples were obtained by comparative analyses of rDNA sequence 
yields from these reference conidia in the two types of samples. Dust 
samples from two contaminated homes were determined to contain greater 
than 10(3) S. chartarum conidia per milligram in collection areas near 

sites of contamination and greater than 10(2) conidia per milligram in 
several areas removed from these sites in analyses performed by the 
method. These measurements were within the predicted range of agreement 
with results obtained by direct microscopic enumeration of presumptive 
Stachybotrys conidia in the same samples. 
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ACCESSION NUMBER: 2000203887 MEDLINE 

DOCUMENT NUMBER: 20203887 PubMed ID: 10741843 

TITLE: Evaluation of Stachybotrys chartarum in 

the house of an infant with pulmonary hemorrhage: 
quantitative assessment before, during, and after 
rem.ediaticn . 

AUTHOR: Vesper S; Dearborn D G; Yike I; Allan T; Sobolewski J; 

Hinkley S F; Jarvis B B; Haugland R A 
CORPORATE SOURCE: US Environmental Protection Agency, National Exposure 

Research Laboratory, Cincinnati, OH 45268, USA- . 

Vesper . Stephen^EPA. gov 
SOURCE: JOURNAL OF URBAN HEALTH, (2000 Mar) 77 (1) 68-85. 

Journal code: 9809909. ISSN: 1099-3460. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200004 

ENTRY DATE: Entered STN: 20000427 

Last Updated on STN: 20000427 
Entered Medline: 20000420 
AB Stachybotrys chartarum is an indoor mold that has been 

associated with pulmonary hemorrhage cases in the Cleveland, Ohio, area. 

This study applied two new quantitative measurements to air 

samples from a home in which an infant developed PH. Quantitative 

polymerase chain reaction and a protein 

synthesis inhibition assay were used to determine the level of S. 
chartarum spores and their toxicity in air samples taken before, 
during, and after a remediation program was implemented to remove the 
fungus. Initial spore concentrations were between 0.1 and 9.3 
spores/m3 of air, and the toxicity of air particulates was 
correspondingly low. However, the dust in the house contained between 

0.4 

and 2.1 x 10(3) spores/mg (as determined by hemocytometer 
counts) . The remediation program removed all contaminated wallboard, 
paneling, and carpeting in the water-damaged areas of the home. In 
addition, a sodium hypochlorite solution was used to spray all surfaces 
during remediation. Although spore counts and toxicity were 
high during remediation, air samples taken postremediation showed no 
detectable levels of S. chartarum or related toxicity. Nine isolates of 
S. chartarum obtained from the home were analyzed for spore 
toxicity, hemolytic activity, and random amplified polymorphic DNA 
banding 

patterns. None of the isolates produced highly toxic spores 
(>90 microg T2 toxin equivalents per gram wet weight spores) 
after growth for 10 and 30 days on wet wallboard, but three isolates were 
hemolytic consistently. DNA banding patterns suggested that at least one 



of these isolates was related to isolates from homes of infants with 
previously investigated cases. 
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TITLE: Quantitative measurement of 

Stachybotrys chartaruin conidia using 
real time detection of PGR products with the 
TaqManTM fluorogenic probe system 
Hauglandy R. A.; Vesper, S. J.; Wymer, L. J. 
National Exposure Research Laboratory, US 
Environmental Protection Agency, Cincinnati, OH, 
45268, USA 

Molecular and Cellular Probes (1999), 13(5), 329-340 
CODEN: MCPRE6; ISSN: 0890-8508 
Academic Press 
Journal 
English 

The occurrence of Stachybotrys chartaruin in indoor 
environments has been assocd. with a no. of human health concerns, 
including fatal pulmonary hemosiderosis in infants. Currently used 
culture-based and microscopic methods of fungal species identification 

are 

poorly suited to providing quick and accurate ests. of airborne human 
exposures to ^ the toxin contg. conidia of this organism. In this study, 
real-time polymerase chain reaction ( 

PGR) product anal, using the TaqMan fluorogenic probe system and 
an Applied Biosystems Prism model 7700 sequence detection instrument 
(model 7700) was applied to the specific detection of S. chartarum 
ribosomal DNA (rDNA) sequences. Based upon this assay and a recently 
reported comparative cycle threshold method for quantifying target DNA 
sequences using data from the model 7700, a simple method for the direct 
quantification of S. chartarum conidia was developed. In analyses of 
samples contg. several different strains and from two to over 2, times. 105 
cells ^ this method consistently provided quant, ests. of S. 
chartarum conidia that were within a one-fold range (50-200%) of those 
detd. on the basis of direct microscopic counts in a hemocytometer . The 
method showed a similar level of agreement with direct counting in the 
quantification of S. chartarum conidia in air samples collected from 
several contaminated homes. (c) 1999 Academic Press. 

REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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Evaluation of different methods for the extraction of DNA 
from fungal conidia by quantitative competitive 
PGR analysis 

Haugland R A (Reprint) ; Heckman J L; Wymer L J 
US EPA, NATL EXPOSURE RES LAB, CINCINNATI, OH 45268 
(Reprint); IT CORP, TEST & EVALUAT FACIL, CINCINNATI, OH 
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USA 

JOURNAL OF MICROBIOLOGICAL METHODS, (AUG 1999) Vol. 37, 
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Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE 
AMSTERDAM, NETHERLANDS. 
ISSN: 0167-7012. 
Article; Journal 
LIFE; AGRI 
English 
36 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Five different DNA extraction methods were evaluated for their 
effectiveness in recovering PGR templates from the conidia of a 
series of fungal species often encountered in indoor air. The test 
organisms were Aspergillus versicolor, Penicillium chrysogenum, 
Stachybotrys chartarum, Cladosporium herbarum and 

Alternaria alternata. The extraction methods differed in their use of 
different cell lysis procedures. These included grinding in liquid 
nitrogen, grinding at ambient temperature, sonication, glass bead milling 
and f reeze-thawing. DNA purification and recovery from the lysates were 
performed using a commercially available system based on the selective 
binding of nucleic acids to glass milk. A simple quantitative 
competitive polymerase chain reaction (QC- 

PCR) assay was developed for use in determining copy numbers of 
the internal transcribed spacer (ITS) regions of the ribosomal RNA operon 
(rDNA) in the total DNA extracts. These quantitative analyses 
demonstrated that the method using glass bead milling was most effective 
in recovering PGR templates from each of the different types of 
conidia both in terms of absolute copy numbers recovered and also in 

terms 

of lowest extract to extract variability. Calculations of average 
template 

^ copy yield per conidium in this study indicate that the bead milling 
method is sufficient to support the detection of less than ten conidia of 
each of the different organisms in a PCR assay. (C) 1999 
Elsevier Science B.V. All rights reserved. 
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Quantitative evaluation of different methods for 
extracting pcR templates from fungal conidia. 
Heckman, J. L. ; Haugland, R. A. 
USEPA, Cincinnati, OH USA 

Abstracts of the General Meeting of the American Society 
for Microbiology, (1997) Vol. 97, No. 0, pp. 461. 
Meeting Info. : 97th General Meeting of the American 

for Microbiology Miami Beach, Florida, USA May 4-8, 1997 
ISSN: 1060-2011. 
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Specific detection of Stachybotrys 

chartarum in pure culture using quantitative 

polymerase chain reaction. 

Cruz-Perez P; Buttner M P; Stetzenbach 

L D 

Harry Reid Center for Environmental Studies, University of 
Nevada, Las Vegas, 4505 S. Maryland Parkway, Las Vegas, NV 
89154-4009, USA. 

MOLECULAR AND CELLULAR PROBES, (2001 Jun) 15 (3) 129-38. 
Journal code: 8709751. ISSN: 0890-8508. 
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Entered STN: 20010820 
Last Updated on STN: 20010620 
Entered Medline: 20010816 
AB Research was conducted with laboratory cultures to establish a protocol 
for the rapid detection and quantitation of the toxigenic fungus 
Stachybotrys chartarum by means of polymerase chain 

reaction (PCR) . Sequences for the 18 S rRNA gene of S. chartarum were 
obtained from GenBank and compared against all other available sequences 
on-line with the Basic Local Alignment Search Tool (BLAST) . Two sets of 
TaqMan primers and one f luorescently labelled probe were designed and 
tested for selectivity, specificity and sensitivity of detection. A 
fluorogenic nuclease assay in conjunction with a sequence detector were 
used for the amplification and quantitation of S. chartarum. The primers 
designed amplified all S. chartarum isolates tested and did not amplify 
DNA extracted from other Stachybotrys species or 15 other fungal 
genera. The primer set selected had a sensitivity of <23 template 
copies . 

Many S. chartarum samples were initially negative after PCR 
amplification. 

Incorporation of an internal positive control in the PCR reaction 
demonstrated the presence of inhibitors in these samples. PCR inhibitors 
were removed by dilution or further purification of the DNA samples. The 
results of this research report on a quantitative PCR (QPCR) method for 
detection and quantitation of S, chartarum and demonstrate the presence 



of 



PCR inhibitors in some S. chartarum isolates. 
Copyright 2001 Academic Press. 



Specific detection of Stachybotrys 

chartarum in pure culture using quantitative 

polymerase chain reaction. 
AUTHOR (S ) : Cruz, P. (1); Buttner, M. P. (1); Stetzenbach, L. 

D. (1) 

CORPORATE SOURCE: (1) University of Nevada-Las Vegas, Las Vegas, m USA 
SOURCE: Abstracts of the General Meeting of the American Society 

for Microbiology, (2001) Vol. 101, pp. 612. 

http : //www. asmusa . org/mtgsrc/ generalmeeting . htm. print . 

Meeting Info.: 101st General Meeting of the American 

Society for Microbiology Orlando, FL, USA May 20-24, *2001 

ISSN: 1060-2011. 
DOCUMENT TYPE: Conference 
LANGUAGE: English 

AB Research was conducted with laboratory cultures to establish a protocol 
for the rapid detection and quantitation of the toxigenic fungus 
Stachybotrys chartarum by means of quantitative 

pol^/merase chain reaction (QFCR) . Two sets of TaqMan(K) primers and one 
fluorescently labeled probe were designed and tested for selectivity, 
specificity and sensitivity of detection. A fluorogenic nuclease assay in 
conjunction with a sequence detector were used for the amplification and 
quantitation of S. chartarum. The primers designed amplified all S. 
chartarum isolates tested and did not amplify DNA extracted from other 
Stachybotrys species or from 15 other fungal genera. The primer 
set selected had a sensitivity of <23 template copies per PCR reaction. 
However, niany S. chartarum samples were initially negative after PCR 
amplification. Incorporation of an internal positive control in the PCR 
reaction demonstrated the presence of inhibitors in these samples. PCR 
inhibitors were removed by dilution or further purification of the DNA 
samples. The results of this research detail a QPCR method for detection 
and quantitation of S. chartarum and demonstrate the presence of PCR 
inhibitors in some S. chartarum isolates. 
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AB Five different DNA extraction methods were evaluated for their 
effectiveness in recovering PGR templates from the conidia of a 
series of fungal species often encountered in indoor air. The test 
organisms were Aspergillus versicolor, Penicillium chrysogenum, 
Stachybotrys chartarum, Cladosporium herbarum and 

Alternaria alternata. The extraction methods differed in their use of 
different cell lysis procedures. These included grinding in liquid 
nitrogen, grinding at ambient temperature, sonication, glass bead milling 
and f reeze-thawing. DNA purification and recovery from the lysates were 
performed using a commercially available system based on the selective 
binding of nucleic acids to glass milk. A simple quantitative 
competitive polymerase chain reaction (QC- 

PCR) assay was developed for use in determining copy numbers of 

the internal transcribed spacer (ITS) regions of the ribosomal RNA operon 

(rDNA) in the total DNA extracts. These quantitative analyses 

demonstrated that the method using "glass bead milling was most effective 

in recovering PGR templates from each of the different types of 

conidia both in terms of absolute copy numbers recovered and also in 

terms 

of lowest extract to extract variability. Calculations of average 
template copy yield per conidium in this study indicate that the bead 
milling method is sufficient to support the detection of less than ten 
conidia of each of the different organisms in a PGR assay. 
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AB Analyses of fungal spores or conidia in indoor dust samples can be useful 
for determining the contamination status of building interiors and in 
signaling instances where potentially harmful exposures of building 
occupants to these organisms may exist. A recently developed method for 
the quantification of Stachybotrys chartarum conidia, 
using real-time, fluorescence probe — based detection of PGR 
products (TaqMan system) was employed to analyze indoor dust samples for 
this toxigenic fungal species. Dust samples of up to 10 mg were found to 
be amenable to DNA extraction and analysis. Quantitative 

estimates of S. chartarum conidia in composite dust samples, containing a 
four-log range of these cells, were within 25 — 104% of the expected 
quantities in 95% of analyses performed by the method. Calibrator 
samples 

containing known numbers of S. chartarum conidia were used as standards 
for quantification. Conidia of an arbitrarily selected strain of 
Geotrichum candidum were added in equal numbers to both dust and 
calibrator samples before DNA extraction. Partial corrections for 
reductions in overall DNA yields from the dust samples compared to the 
calibrator samples were obtained by comparative analyses of rDNA sequence 
yields from these reference conidia in the two types of samples. Dust 
samples from two contaminated homes were determined to contain greater 
than 10(3) S. chartarum conidia per milligram in collection areas near 

the 

sites of contamination and greater than 10(2) conidia per milligram in 
several areas removed from these sites in analyses performed by the 
method. These measurements were within the predicted range of agreement 
with results obtained by direct microscopic enumeration of presumptive 
Stachybotrys conidia in the same samples. 
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